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Removal of sugar sweetened beverages from sale in a hospital setting –
consumer opinion and influence on purchasing behaviour
Abstract
Issue addressed
This study investigated the impact of removing sugar sweetened beverages (SSBs) from sale in a
regional health service. Drink purchasing patterns were measured by product ordering data.
Consumer opinion regarding the intervention, self-reported packaged drink purchase and
consumption were also explored.

Methods
Packaged drinks were classified into two categories, SSB or non-SSB and drink types. Drink sales were
determined by collection of product ordering data for all packaged drink types sold, six months prior
to and twelve months after removal of SSBs. A consumer survey was undertaken six months after SSB
removal to assess consumer opinion regarding SSB removal, self-reported SSB consumption and
purchase. Descriptive and Wilcoxon rank-sum tests analyses assessed differences in packaged drinks
purchase, self-reported SSB consumption and purchase. Open-ended survey responses were
thematically analysed.

Results
The median monthly number of juices, and diet drinks ordered increased significantly (p =0·05). 59%
of the survey respondents regularly consumed SSBs and 58% agreed or strongly agreed with removing
SSBs from sale. However, some consumers felt it was a removal of their freedom of choice.

Conclusions
Removing SSBs from sale can result in consumers making healthier purchases. There was support for
the initiative as it is seen as the responsibility of the health service to role model healthy eating
behaviours.

So what?
This study indicates removal of SSBs from sale is a promising health promotion intervention that can
contribute to positive behaviour change, and potentially influence longer-term health and wellbeing.
Keywords: Nutrition, retail, Sugar-sweetened beverages, health promotion, Public health policy
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Introduction
It is well evidenced that excess sugar consumption is a risk factor for the development of chronic
diseases such as obesity, type 2 diabetes and cardiovascular disease (1-5). In Australia, approximately
9% of adults and 7% of children consume sugary drinks or Sugar Sweetened Beverages (SSBs) every
day (6). The World Health Organisation (WHO) defines sugary drinks as all types of beverages that
contain ‘free sugars’, which refers to monosaccharides and disaccharides added to food and drinks as
well as sugars naturally present in honey, syrups, fruit juices and fruit juice concentrates (7). These
include soft drinks, flavoured waters, energy drinks, iced tea, ready-to-drink coffee and flavoured milk
drinks. SSBs are one of the largest sources of ‘free’ or ‘added’ sugar in the Australian diet (8). Not only
do SSBs increase the risk of chronic diseases, they can cause dental caries and displace essential
nutrients by replacing the intake of nutritious foods (1, 8-10). There is growing consensus that changes
occurring in the food supply system are the main drivers of the obesity epidemic, which have led to
the creation of obesogenic environments. An obesogenic environment promotes obesity through the
marketing and endorsement of cheap and appealing energy-dense, nutrient-poor foods and
beverages (11-13).
Health promotion interventions are now targeting the obesogenic environment to influence
purchasing behaviours towards healthier choices (14-18). Implementing interventions that promote
consumption of healthy foods and beverages through improved accessibility, availability and
promotion, offer an opportunity for retail food environments to support healthy eating at the
population level (18-21). Research shows that health promotion interventions, which concentrate on
positively modifying food retail environment, are effective in influencing and ‘nudging’ consumers
towards healthier options, and reducing unhealthy eating behaviours (20, 22). For example,
interventions that include a focus on ‘convenience enhancements’, where it is physically easier for
consumers to select heathy food options over unhealthy options, like making healthy options the
default option in a meal deal or changing portion sizes (20, 22).

Both nationally and internationally, health services have been leaders in implementing healthy food
retail initiatives as they offer an opportunity for wide and sustainable reach through staff, patients
and visitors (14, 18). In recent years, state governments in Australia have started to mandate the
removal of SSBs for sale in public sector health services, recognising their role and influence as health
promoting environments (23, 24). In August 2021, the Victorian Government announced that
hospitals and health services will be required to provide food and drink in line with the Healthy
Choices: food and drinks classification guide. This entails the mandatory removal of SSBs or ‘red’
3

category drinks for sale at hospitals and health services by September 2022 (25).

Studies which investigated consumer opinion, attitudes and general acceptability for initiatives that
target the regulation of SSBs for sale in retail outlets, found that majority of consumers were
supportive of these initiatives (26-29). One study found there was less support for restrictive
interventions, for example removing SSBs from sale. There was, however greater support for
interventions that require higher level of personal responsibility, such as increasing access to drinking
water and decreasing the price of healthier beverage alternatives (28).

There is limited evidence which investigates consumer acceptability and opinion of removing SSBs in
health service settings. Westmead Hospital in Australia trialed removal of SSBs from sale, and found
that mid-way through the three month trial, 63% of the survey respondents either agreed or strongly
agreed with the intervention (30). A recent study explored consumer awareness and support threeto-six months post the New South Wales Government directive to remove SSB availability from
hospitals (26). 80% of the consumers surveyed supported the removal, however a minority did not,
citing the following reasons for their lack of support; that individuals should have free choice, and the
perceived ineffectiveness due to displacement of SSB purchases to outside the hospital instead (26).
This study offers an opportunity to investigate consumer acceptability and opinion of removing SSBs
in health service settings, contribute to the growing evidence base, and demonstrate the impact and
degree of acceptance of this kind of intervention to other non-health service settings.

Following the successful removal of SSBs from display in a major metropolitan tertiary health service
in Victoria (31), a major regional Victorian health service implemented an innovative intervention to
improve the healthfulness of drinks purchased throughout the service, by the removal of packaged
SSBs for sale. This study investigated changes in the availability of packaged beverages, including SSBs,
in the regional health service from before and after the implementation target date (30 June 2017).
In addition, the study examined consumer self-reported SSB consumption and purchase, and
consumer opinion following the removal of SSBs from sale.

Methods
This study was a non-controlled before-and-after evaluation of a natural experiment at a large regional
health service setting. We assumed changing the drink choice architecture by removing SSBs in the
retail outlets and vending machines would increase consumer selection and consumption of healthier
drink choices. This is an adaptation of the nudge theory, which alters the choice architecture without
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forbidding any options (32). Six months before the implementation of the intervention, an audit was
conducted of packaged drinks available for sale in the health service.
For this study, classification of drinks was developed by an Accredited Practising Dietitian. The
Victorian Government’s guide to categorising healthy food and drinks Healthy choices: food and drink
classification guide (Healthy Choice Guidelines) informed the classification. The guide uses the traffic
light system to classify drinks as ‘green’ (best choices), ‘amber’ (choose carefully) and ‘red’ (limit)
based on energy and nutrient content (33). The majority of drinks classified as SSBs in this study,
correlate to drinks categorised as ‘red’ in the Healthy Choice Guidelines. The drinks which were
exempted from the SSB classification despite being classified ‘red’ were larger-sized milk-based drinks,
dairy-alternative drinks with added sugar, and larger-sized 99% fruit juice with no added sugar, due to
their higher nutritional value. For the purpose of this study, SSBs were defined as carbonated soft
drinks, flavoured waters, nutrient water, iced tea, sports drinks, and energy drinks to which sucrose
(table sugar) has been added. (Table 1). It should be acknowledged that the Healthy Choice Guidelines
and WHO’s definition of sugary drinks were not applied to all drink types when determining SSB
classification.

Packaged drinks ordering volume
To measure how the removal of SSBs affected packaged drink sales, the number of drinks for sale for
each packaged drink type/category were measured for six months before the removal of SSBs and for
twelve months after removal of SSBs. Items were counted within categories and researchers specified
drink types and volumes. For this study, packaged drinks ordering numbers are investigated as a
reflection of the consumption patterns of customers.
Drinks were categorised into sub-groups as listed below:


Type of drink: all milk types, 99% fruit juices, carbonated and non-carbonated sugar
sweetened drinks, sugar sweetened flavoured water/iced tea/nutrient water, diet drinks and
all water types



Sugar Sweetened Beverage (SSB) or non SSB

Consumer survey
A cross-sectional survey was undertaken six months after the implementation of the intervention to
explore how the removal of SSBs had been received by customers of the food retail outlets and
vending machines. A web-based survey was developed using the SurveyMonkey online platform
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(SurveyMonkey, Sydney, NSW, Australia), which contained 10 questions including demographics, selfreported SSB consumption, opinion and attitudes on the removal of SSBs from the hospital retail
environment. The survey included the definition of SSBs as ‘soft drinks, flavoured waters, nutrient
water, iced tea, sports drinks and energy drinks that contain added sugar and not including flavoured
milk and 99% fruit juice’. Participants were recruited via an organisation-wide staff bulletin email with
a web link to an online version of the survey or option to obtain a paper-based survey. Paper-based
copies of the survey were also handed out by a project worker in one of the retail environments. The
responses from the paper-based surveys were inputted into the SurveyMonkey platform. Consenting
participants who were aged over 18 years, and who accessed one or all of the retail outlets or vending
machines participated in the survey.

Analyses
Descriptive analysis of the number of drinks for sale was conducted. The total quantity of product
(quantity of 1 assigned to each item ordered) number of drinks was tracked over the 18- month period
and collated in Microsoft Excel. For each packaged drink category, the percentage for each month was
calculated as follows: (the number of specific packaged drink line ordered that month divided by total
number of packaged drinks purchased that month) multiplied by 100. Wilcoxon rank-sum tests were
used to compare the median number of drinks sold per month (total drinks and number in each
category: soft drinks; juices; all water, no added sugar; other drinks, no added sugar; flavoured water;
milk; diet drinks) for the six months before SSB removal, and the twelve month post-SSB removal.

For the consumer survey, exploratory data analysis was conducted for each variable (or survey item),
and descriptive statistics were analysed. Open-ended survey responses on knowledge and reasons
why they did or did not support the removal of SSBs were manually coded inductively by emerging
themes by MT and TN (who is an experienced qualitative researcher). All statistical analyses were
conducted in STATA version 14 (STATA Corp, 2015) and coding of open ended responses was
completed in Microsoft Office.

Results:
Changes to packaged drink types
The median monthly number of juices, and diet drinks for sale at the health service increased
significantly (p =0·05), while the median weekly number of soft drinks and flavoured water drinks
decreased (p =0·05). Results show that for the 12 month period post SSB removal, diet drinks increased
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the most at 10%, water (all types) increased by 8%, milk drinks 4% and juices increased by 3% (Figure
1). Although milk drinks were the highest proportion of drinks sold before and after the removal of
SSBs from sale, there was no significant increase in the median monthly number for sale after removal
of SSBs.

Consumer Survey
In total, 292 respondents completed the survey and were mostly female (70%), aged between 26 and
65 years (90%), and had a graduate or bachelor’s degree (65%). Almost all respondents attended the
health services because they were employees (92%), and a large proportion had previously purchased
cold drinks while at the health service (64%).
40% of respondents stated that they consumed SSBs infrequently (once a month or never), 37% 1-3
per month and 22% once a week or more frequently.

Agreement with removal of SSBs
The majority of survey participants either agreed (18%) or strongly agreed (40%) with the removal of
SSBs from sale. A small proportion (8%) neither agreed nor disagreed and around a third, disagreed
(14%) or strongly disagreed (20%) with the removal of SSBs from sale (Figure 2).
When the results were disaggregated for only respondents who stated that they did purchase drinks
at the health service, and consumed SSBs more than once a month, there was an equal amount of
agreement and disagreement with the initiative (50% agree and 50% disagree).

Influence of removal of SSBs on purchases from retail outlets and vending machines
28% of respondents stated they did not buy drinks from the health service food outlets or vending
machines. Survey responses from those who did not buy drinks at the health service, and those with
very low consumption (less than once a month or none at all) were removed from further analysis.
This was completed in order to understand the impact of removing SSBs on those who normally
consumed SSBs at least once a month, and purchased drinks from the health service.
Of the respondents who consumed at least one to three SSBs per month or more, and purchased
drinks from the health service, 39% felt that removal of SSBs had not changed their choice of drink.
18% of respondents had changed their drink purchases as a result of the SSB removal, while 24%
adapted their behaviour to buying SSBs from elsewhere or bringing from home, and 19% ceased
purchasing drinks at the health service (Figure 3).
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Overall results show that over half of the participants (57%) either continued to purchase drinks or
were now choosing alternative options after removal of packaged SSBs from sale. The remainder
(43%) had changed their behaviour in terms of either bringing in drinks from elsewhere or avoiding
buying drinks in the hospital setting.

Consumer opinion regarding removal of SSBs
A number of themes were identified from the open-ended responses in the survey that explained
respondents’ opinion regarding the removal of SSBs. The key themes emerging from the data included
support for the removal of SSBs, freedom of choice, artificial sweeteners, and need for more
education.
Support for the removal of SSBs
A large number of the responses were received from people who agreed with the removal of SSBs,
and responses expressed broad support for the initiative;
“I try to avoid sugary drinks…I think it is a great idea not to have them at the hospital”
“I think this is a great initiative for all staff, patients and families”
In addition to this general support, a number of respondents suggested that the initiative should be
expanded to include removal of other types of food and drinks considered unhealthy (such as
artificially sweetened drinks and deep-fried food).
“Remove other high-sugar foods! A public hospital should promote this with all the outcomes
of incorrect diet we have to deal with …”
Many respondents who expressed support for the initiative also suggested that this type of
intervention was appropriate for health services, and that health services have an important role to
play in health promotion and should lead by example:
“I would strongly and emphatically support this initiative. The health service needs to be a
health leader, there is absolutely no nutritional value in sweetened beverages and hopefully
this initiative will help convey this message”

Freedom of choice
However, there were also many respondents who disagreed with the initiative, perceiving this type of
intervention as an attack on their liberties and freedom to choose. For example:
“Great to have lots of healthy choices available and traffic lighting the poor choice for us, but
I'd like to still be able to get a sweet cold drink during a busy shift without having to walk
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across to 7-11”

“Terrible you try to dictate what people can & cannot buy or eat or drink. You've removed
freedom of choice! Dictatorship poor!”

Need for further education
A number of these responses expressed a preference for further education rather than restricting
availabilities of SSBs.
“I think adults have the ability to choose their lifestyle. Further education rather than
complete ban would be my preference. Many of drinks are still available i.e. juices are still
very high in sugars”
Artificial sweeteners
A few respondents appreciate the removal of SSBs but feel that the removal should have also been
extended to artificially sweetened drinks too.
‘Whilst I understand the importance of this initiative …. Removing sugar beverages and
replacing with "diet" drinks perpetuates the falsehood that these drinks are the "healthy"
alternative.’
‘I feel that it is pointless removing the sugar sweetened drinks and leaving the artificially
sweetened drinks as these are just as detrimental to our health (probably worse - full of
chemicals) if you are going to ban fizzy drinks you should ban them all.’

Discussion
Removal of SSBs from sale was implemented at the regional Victorian health service in response to
increasing evidence that changing the consumer choice environment can influence customers
towards making healthier choices. In this study, we observed an increase in orders of drink types
available including diet drinks, all types of water and fruit juice following removal of SSBs from sale.
These results are consistent with previous studies, where a decrease in unhealthy beverage
purchase was observed following the reduction of the range of unhealthy foods and beverages
available for purchase (14, 18).

Product volume data indicated a significant increase in purchase of diet drinks, water and juices, in
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particular purchase of diet drinks had the highest increase (10%). Our results are in agreement with
other studies that observed that consumers shifted to purchasing low- or zero-sugar options following
removal of SSBs from sale (31, 34). 24% of the survey respondents reported purchasing their SSBs
from elsewhere or bring them from home following implementation of the initiative, which reflects
studies conducted in the United States. These studies show the removal of unhealthy beverages from
school settings did not significantly affect students’ overall consumption of unhealthy drinks, as most
of the students purchased from an external retailer (35, 36).

In the debate over the most effective intervention to encourage healthier choices by consumers,
complete removal of SSBs from sale stimulates a range of responses from strong support to
condemnation due to a removal of freedom of choice. In this study, the majority of the respondents
agreed with the removal of SSBs from the health service, which supports evidence from previous
studies within health services that found high levels of customer support for such initiatives (18, 27,
37). Interestingly, disaggregating the survey data by the respondents who normally purchase SSBs at
least once a month or more, there was equal amount of agreement and disagreement with the
initiative. For those who agreed with the initiative, there was the recurring supportive theme that this
type of initiative was appropriate for a health service to implement, and that the health service should
be a leader in role modelling health promoting environments. This is consistent with findings that
hospitals should lead by example and promote consistent health messages (26). This type of
intervention, along with influencing customers towards healthy drink choices, may also lead to an
increased awareness of healthier options available, and send a strong signal regarding the negative
health impacts of SSBs. Results from this study also show that there was some disagreement with the
removal of SSBs from sale. It was considered a removal of freedom of choice, and that adults were
capable of making their own decisions about what to purchase and their own health. This is consistent
with findings that show that interventions may be less acceptable when they are perceived as taking
away one’s freedom of choice or personal autonomy (26, 28, 38, 39).

Though some respondents appreciated the removal of SSBs from sale, they were however concerned
about the health implications of artificially sweetened drinks. Similarly Cranney et al., 2020 found that
the concern regarding artificial sweeteners by a small proportion of respondents was not a major
factor constraining the trend away from SSBs.
Traditional health promotion methods have relied on education to encourage healthier choices, and
in this study, some respondents suggested a preference for further education to encourage consumers
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towards healthier options, rather than complete removal of choice. This is in agreement with a similar
study that found interventions, which entailed adjustment to price, healthy food and drink placement,
and providing education to consumers were strongly supported, particularly by the younger cohort of
university staff and students completing the survey (28). However, it is important to note that
consumer approval of some strategies may not constitute effectiveness. For example, one study found
that approval of the type of method used to change environments to promote healthy choices was
positively associated with perceived effectiveness, however negatively associated with actual
effectiveness (40).

Complete removal of SSBs from sale may be needed to balance the effects of powerful marketing of
unhealthy drink options (41). The concept of ‘Libertarian Paternalism’ suggests that influencing the
consumer towards healthier options may be best achieved by making the unhealthy choice the most
difficult choice (32). This could include modifications in the food environment to make selections of
unhealthy drink options more difficult, in this case removal of SSBs from purchase within the health
service retail environment. This mechanism of influence may be effective as it will help to reduce the
‘automatic’ or spontaneous choice response of the consumer to contextual and learned food cues
established by strong marketing of unhealthy drink options (42).

Strengths and Limitations
The key strength of this study was that it was a natural experiment, which used a pre-post design to
assess changes in drinks sale patterns before and after the SSB removal initiative. This enabled to some
extent, measurement of the impact of the SSB removal intervention on drinks sale patterns. In addition,

this study used sales data as a strong and unbiased measure of purchasing compared to self-reported
drink consumption.
The generalisability of findings may be limited to similar health service settings with comparable
populations. Further, we are cautious in drawing strong inferences about behaviour change. Firstly,
the response options for the behaviour change question in the survey were not mutually exclusive
(and there is a risk that respondents could have found response options ambiguous). Secondly, this
information is self-reported, therefore there may have been recall and social desirability bias.

One of the major limitations of the present study includes the nature of data collection. This study
relied on gathering data via an audit of invoices from distributors and suppliers. No cross-checking
was conducted during the data collection phase to inspect the packaged drinks’ stock remaining in the
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storeroom or if the order data was accurately completed. In addition, no economic evaluation was
conducted in this study to determine the impact of the SSB removal initiative on revenue. This was
due to insufficient information systems/software at the point of sale, therefore not all drink sales
could be disaggregated by drink type. For instance some drinks were sold as part of a meal package,
thus the inability to conduct a rigorous economic evaluation.

A further limitation is the unavailability of ‘control’ centres; this means that the causal effects cannot
be solely attributed to the removal of SSBs from the hospital service retail. In addition, due to time
constraints surrounding data collection for the study, we did not conduct interrupted time series
analysis. This would allow evaluation of variables, which are changing before the intervention, as the
minimum number of data points required for this type of analysis is twelve pre-strategy
implementation and twelve post-strategy implementation.

Conclusion
In conclusion, the results from this study demonstrate that the complete removal of SSBs from sale is
a promising health promotion intervention, which can potentially lead to positive behaviour change,
and influence longer term health and wellbeing.

Is removing SSBs from sale taking away choice? The Victorian Government has made the important
decision to mandate the removal of SSBs from health services. It may be time for other settings and
organisations to review their healthy eating policies in order to remove promotion and availability of
unhealthy options, and better support healthier food and drink choices for consumers. Further studies
would be useful to assess the longer-term impacts of removal of SSBs from sale, including any
influence on consumers drink choices outside the health service setting.
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Tables
Table 1. Classification of packaged drinks, Sugar Sweetened Beverages (SSB’s) and non SSB’s:
determined for the removal of SSB’s from sale from food retail outlets and vending machines at
Barwon Health in 2017.
Drink category
Sugar Sweetened
Beverages (SSBs)

Type of drink
Carbonated Soft drinks with added sugar
Sports drinks with added sugar
Energy drinks with added sugar
Other drinks with added sugar – Iced Teas, Flavoured
Mineral Water, Vitamin Waters etc.

Non SSBs

99% fruit juice or diluted 99% fruit juice (no added
sugar)
Unsweetened water, including still and sparkling water
+ Unsweetened flavoured plain and sparkling water
Unsweetened drinks (no added sugar) including
Kombucha, coconut water
Milk and milk alternatives, any plain or flavoured milk
or milk alternative
Diet drinks – all drinks sweetened artificially or with
non- nutritive sweeteners including diet sports drinks
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Figure Legends
Figure 1. Proportion of drink types for sale before and after removal of SSBs
Figure 2. Survey responses on opinion of SSB removal from sale
Figure 3. Influence of SSB removal on drink purchases for those who drink SSBs at least once a
month and buy from the health service
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